The value of umin can be estimated in various ways which give similar order-of-magnitude results.
spplying /19/ one of these,-known as the unitarity limit /20,21/, yields a maximum resistivity p = 544 uQ cm for SmB /22/, assuming a density of 6 carriers equal to the average number of sm3+ ions, At 300 K, p is 290 VQ cm, not much less than the value of p and implying L * a. As the temperature u decreases the resistivity rises to a value of 2.6 0 cm at 4K, about 5000 times larger than the value of pU. For this resistivity, assuming a metallic number of carriers equal to the average density of sm3+ ions, one deduces 1221 from standard formulas that L = 2.8 X X a, an impossible value. The conclusion is that the resistivity rise must be ascribed to a decrease of carriers relative to that at room temperature or to conduction in states localized by disorder.
A conductivity decrease due to disorder was considered by Kasuya /8,10/, who proposed that perfect SmB6 wodld be a metal, but that disorder due to small numbers of Sm vacancies caused the states at the Fermi level to be Anderson localized. Two experimental results disagree with this explanation.
One / I / is that deliberate introduction of vacancies increases, rather than decreases, the low temperature conductivity /lo/. The second, pointed out by Kasuya /15/, is that measurements by he and his coworkers of the conductivity down to 15 mK show the conductivity to saturate rather than fall to zero.
Assuming this behaviour extends to T = 0, it must be concluded that in the samples measured to date hopping transport does not occur at the lowest temperatures and that nonlocalized states exist at the Fermi energy. In the next section the Hall effect is used to estimate carrier densities at high and low temperatures. Comparing to data taken on less stoichiometric samples 151, there are significant differences at low temperatures, and the following pattern emerges. As sample stoichiometry improves, the size of the low temperature resistivity rise and the magnitude of the negative % peak increase together, while the temperature at which the resistivity rise saturates and the temperature of the maximum in \ decrease together. In contrast to the data of figure 2, for a sample with a resistivity rise of only 1.5 orders of magnitude, the negative peak occurs at 12K with 
